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Scientific Issues
• Concentrations of trace gases (O3, CO,

SO2, NOy) may vary widely vertically &
horizontally, especially at night.

• Knowledge of this variability at the time of
nocturnal boundary layer (BL) breakup is
limited.

• Formation and transport of secondary O3
and fine particulate mass may depend
strongly on this 3D structure.



Experimental Approach
• Sample an urban area during the morning

BL breakup and again in the afternoon of
the same day.

• Use vertical profiles to the top of the
previous day’s BL followed by horizontal
transects upwind and downwind of the
city.

• Probe both the gas-phase O3 chemistry
and the secondary aerosol properties.
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July 8, 1999 Afternoon Vertical Profile Over Nashville
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Horizontal Traverses about 350 m above Nashville
Afternoon of July 8, 1999
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Conclusions

• Vertical structure of urban atmosphere is
complex in space and variable in time.

• Simple models of ozone and particle
formation may match observations on
some days, not others.

• Nighttime transport of point source plumes
may influence next-day urban chemistry.
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